Histone-like protein HU as a specific transcriptional regulator: co-factor role in repression of gal transcription by GAL repressor.
Transcription initiation from the two overlapping promoters of the gal operon in Escherichia coli is negatively regulated by binding of Gal repressor (GalR) to bipartite operators, which encompass the promoters. Coordinated repression of the two promoters requires GalR binding to both operators. In a purified system, GalR, nevertheless, fails to show the coordinated repression, predicting the participation of an additional factor(s) in the regulation in vivo. We have purified a protein that restored the expected GalR-mediated repression for the in vitro system and have identified this factor to be the bacterial histone-like protein HU. In vitro transcription assays in the presence of GalR and HU show that, just as in vivo, the coordinated repression of the two gal promoters requires GalR binding to both operators and is sensitive to the inducer, D-galactose. The GalR and HU dependent repression also requires supercoiled DNA template and prevents open complex formation. We propose that HU, acting as a co-factor, brings about the GalR-mediated repression by forming a distinct nucleoprotein complex of higher order structure. Although how HU participates in the assembly process is unknown, there may be a cooperative effect in the formation of the repression complex.